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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To make it possible to continue display with an adequate 
display mode even if data enable signals are no more supplied to a liquid 
crystal display device by a disconnection, etc. 

CONSTITUTION: The data enable signals DENA indicating that display 
data is effective are supplied and dot clocks DCLK are counted by a dot 
counter 141. The count value CNH is reset by a horizontal start pulse 
HS indicating near the point of the time the activation of the data enable 
signals DENA. A control signal to a display electrode driving circuit 1 1 of 
a liquid crystal display panel 10 is formed in accordance with the dot 
clocks DLCK and the count value CNH. The count value CNB is stored 
in a register by the timing of the horizontal start pulse HS and the count 
value CNH is reset in accordance with the coincidence of the holding 
value and the count value CNH. The reset is prohibited by a mask circuit 
145 before two pieces of the horizontal start pulses HS are formed after 
the system reset. 
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[B«] »rtl*JCiD5r-^'f*-^H5^tt»a^ 

-^KIfDENA«Sn, Hyh^ny^DCL 
KXPH7h73'7>5'14lTff»Hn, ^©fflCilCN 

ft, F^ny^DCLKRtfff&ttCNHCg:^ 
TilSiAM 1 0 ®S*«iBft0K 1 1 

t ff-fttl CNHi 0-aiC*tJV>T«-*«C NH«tU -fe 

HS*«2fl*J«an*Jg©M, tt'J-fcyhfltVX*B* 
1 4 5t«fcD*JfcSns. 
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jfiS*t*¥X^-b/^XT'Jt7 h£tt. 8F7 h 
^ O y ^Rtf R H V h* £ ©ffltt*fc*3V>T«a 

h/t^x©*^ 3 >yT?««-ft*s«i*-r 

[**JB2] ->XxAUi?y MtB*¥X*-h 
CD ft * cafcJH TMfB H y h 73 V> 9 U -fe -y 

[Ho 

-r>;frtf>*©fHfttttf, SiSWI»I©#o*ffl«lrt<!!)« 
ffl©R5 i -:M*-:7*JWi^©7^7V ^Bfl^Bt^ifi 

^T^sx^-h/wxTU-fey han, R7-r># 

RSplX*- h/WX©*>f 3 >^TR«**£ffi*rr 

£0119112:, 

R-S*H«©ffl*K:*^TR?'f>*'5 

[»#B4] yXfA'Jty h^, itrfiBSiSX^-h 
/WX#Sr£«*£jS3n*i£©|llI, ttffi-»*HillII& 

©fflxj ics^^TWia^i' yts <y y*> mmm*> u ± y 
h s © %m±tz> v x ? @k» 

£ tf5»*JB 3 IB®0$tilig^g 

«. 

[9g«©li!MftK9!] 
[0 0 0 1] 



[0 0 0 2] 

[«©ft$r] H4tt, C©S©«©ISII*^SB^ 
^a**/t^;h 1 0 ©x-^*«ifit**»;: 
H^n^nx-^«M«iiHi^ 1 1 &tf£ftttUBtt® 
»i 23&ta«anrv»*. ^-^wh&hib 1 in, 

1 H#©^x-^*&T->7 h3«r-3'->7 h U 

* 1 1 2 tS«^.T45D, 9Uv9i> 1©^3>^T 
T-^y7hl/yX^lll*y7hStT, Fyh? 
20 ny^DCLKtRJWLTJWiJfcCftl&SnS^x- 

jgLfca. r-^y7 h U-vX? I 1 1 l:»«Snfe 1 
fT^©^x-^ n y V <t> 2 ©*-f 3 >if~CUPX 

[0 0 0 3] £ttt«Rft|BlIft 1 2 (i. ->XhlxvX^ 
12 1S«x.T*5D. ^n-y^<J>2©3'^3>^-r->X 
hl^X^ 1 2 l*t->7hSn. S*?fTX-^D l*t-> 
7hVyX5' 1 2 l©«Tfth'-y hfclRDa*n*. X 
Kfr^-^D ltt. £ l fra«8!IW©* '1' i&?>. 
a? y7M/yX^12 1ffl '1' fflh'-y M:ffiSt5ff© 

[000 4] ?ny?*l. *2SOtjiRff'5 J -^Dl 

a, x^-hA;hx*^iHi?si 3, x^jwmss 1 4&r^ 

p y h?D.^DCLK*|«t«Hj/ h#"}>*l 4 
It, fOttWCNHStfHy h*ny£DCLKK 

scjut* n -y * 4> i &xt4> 2 *ay*-r**-f 3 >ifm 

^4Ml4 2t«xTM. ItMCNHB, X 
h 13^5 ©#¥X 9 - h/WX H 

jo stciO-tfn^UTSns. ^p^i?<j) m, F^hj? 

D77DC LKK/"!'y777"'- M:ll/fcfeOTJb 0, 

a, CNH=o©£*7*7^:/f;:fc*. 

[0 0 0 5] -77, YMfH9K15tt. Fyh*»»* 
1 4 1 Rtf ^-f 5 >7tm£f£®%< 1 4 2 \zttfoLtcy 
-1>tsV>9 1 5 lRW^'f 5>yflr^4ritl3»l 5 2 

5 3 <fc£{*AT^5. *¥?n77HCLKIi, 
*¥H»HS^*HS YXC*tft-6±*»ofc«. h*y hi? 

*fi. a/i;VXT?*5^t*^-r (£tTH 
SD . 7-f 5 l©tHR*CNVtt, X^- 

h/t;i/X4^@?Si 3^6©ililx^-h;^Pxvsic 
±t)-tfn^u7an*. ^^3>^M^4g£ia?si 5 2 

tt, CNV= 0 ©W©*a*?ff'r-^D 1 * ' 1 ' ICt- 
[0 0 0 6] **^-F«-©»^lCtt, IS 
a^SfiffiHWX^-h/^hX^IU^fc^^T. 
^IfiftHSYNCiH-zh^D^yDCLKtia 
50 0*¥X^-hA>lhXHSSr^L, SiI|S|ffl«^*V 
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o; 

3 

SYNCtFy b{7ny?7DCLKt\Z£QmW.Xi?~ 
h/^VXVS§tiLTl*. LfrU #<©***- 
F tf&fl 3 ftT*OMmft.tfi&Kz>frl£< it rj , 

K£i;&7*-^*-:/;M9^DENA#ft*&3ft, £ 
n£ffiVvr#¥X^-pA;l/XHS&tf»tX^-F/1 
;l/XVS#U^~h/\^X£i£[I]&l 3T?^fifian4«t 

[0 0 0 7] *fX^- h/WXHStt, x-^-f^- 
^ifDENAityj'f^Kftom FyF^n iff 
<^ i' D C L K(04^ WO C 1 Mi©K7^f 

M^*HS YNC^Bl/^Jl/©rfliC*3^T. *jR*-P 
iClSUfc F y hftfcfcSTSJBW, 7ff^ 7fcfc*. 
«BX*-F/UUXVStt. Sit[Bl^fi^*VSYNC 
AtRP^KOB®. S«J©x-^*-:/;Mg^DEN 

A©ft5±#oi*tii/'wx-e»s. 

[0 0 0 8] 

*-7;Wt*DENA#X*-WWX£rtH*l 31; a 

F/WX£j£l3g&l 3T£j&atl&<&*©-?. Fy F 
1 4 l#U-fey FStrf. ctiiciD^nyi' 

* 2 *««uftiatt 1 1 Ktte&tuttsK i 

[0 0 0 9] *«H^cog«)[i. £©J:9&irajftl£tt 

[0 0 10] 

tt. Fy h^ny^cHJBLT^x-^tfSUI&fciK 
*-X>«^«*S2n, »Fy F?ny?#Fy F# 

- ? r tvmb^© 7 t- w -fm^mm^^r* 

fX^-h/tMT'Jty Fan, RHy h^P^fS 
©«*«**'J-fey hSft*. 

[ooii] jio»i*wc«fcntt, =T-9<i%~-~?fr 

XT F y bti<y>?tf<)-tv Fanafc/S©*^!;:, ^ 



#1^8-16 09 22 

2ft&<&oTt>, #y&an&<&5MJ©#¥X^- 
hAMffli"fS>^P-y h#7>^©fHiWB^l^ 
X^tffii^n, Rl^X*©fcli?j*iRtHR«i:©- 

**«ffl-r*HBaikimaii©«a*Kai^THy f*9 

>*©ft*fi**U-fey Fatl5©T\ »3fc*;j^E-F 

[0012] mi^momimmm, ->xerA>j-ty 

F&. ±E*¥X^~F/^X«iBfi£jH**J*sn*J£ 
©IB, ±BHB*fflB*©fflafc*^TJttEPy F* 

■7>^oth*««»u-fey Fanscsiiit-rs-Tx^ia 

g&£WT5,, ^©M51*«t«tntf. ->XxA>J-feyF 
»*©U5>**«fc*3< Fy h*>7>*il*«©'J-fe 
y F*»*itSn5©Tf, ->XxA'J-fey Fjt^©»M© 

[0 0 1 3] SS2«9iT?tt. Kyh*nyir|CHHl/r 

Scan. K5'f>*'5>^©ttft«*». sawum^© 
&«J8ft©Mffi©Rx-^*-:7>f§*t©7?7V 7 

M&^fd-ffiS^TftiSX^-P/WXTU-fcy Fa 

**««*8«C*V»T, RfifltX^-F/WX©^ 
3>^T?Kttft*S«»f*^yx^i:, Rk^X*© 

t mm* t ©-ssifttH-r s-iygttbHs&i:, 
>^©tt»««u nana. 

[0 0 14] i©IB2|8WC±ntf, SitH»!ft^©# 
^»!W©*ia©x-^^^-X*;HH^©7^7 : --i'7M^ 
9#£f J ifi & ^-T^it X y - F AV'kX T y >77 7 > ? # 
'J -fey FSft*«j£©»SK. Srif l:iDf-^-f^ 

s&an&< &-5i»©Sji:xy-- h/^xo^-r 5 >?* 

TrM >#?>*©9f*tt#^X*lC«82n, Rk 
$?x*©ffl**iKttft*£©-S£ttffiT5-SHftHi 
[§]*§© W * SCS^T y 7 > * ©fMMttft U -fe y 
Fatl5®T. aSfc^t-FT^SfftMrraci 

[00 15] 8 2 5S9I©»1»«-Ctt. ->XxA>J-fey 

©w. ±ffi-»*aj@»©a*ic*^nr±ja5>f 

9 >^ ©«■»«*» U -fey FatlS©*«ifct-5vxy[sI 
^*#-T5„ r©mi«fCctn«, ->XxA'J1ryF 
a^© L-7X ^«lcS-^< 9 -1" >* 7 >^fHk«© U -fe 
y F*»Stih3n-5fflT?, vXxAUiry Fam©»M© 

^©an&^itT^So 

[0 0 1 6] 

[«W KT. HffiC*-^HT*»M©-*«WS» 

wrs. Hut -^n#ij©?«ii**g§**-ro hi 
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5 



6 



«f, H4tH-«j«»#R:ttW— «Wftf*UTl»*. H 1 4 1 «t>J-fey h*ft*©*iUh , r 

3«, 0 1 OW&OmyF^-ff-l 5 >i^-f- h7?& TX^Wl45[i ^©Sl.lfcOfc&C'&OT&O, * 

B3«e©i$iii!«ifi, (a) ~ (d) \tm^zm-x v>mmw*m2 (b) iz^t. ?x^wi 4 stj. d 



[0 0 17] XW«@Kl4Att, H4©Fyh**> y h«^RE SHi*«7>Hy-h 3 2 fc«»Sn. 7 

* 1 4 3>£W£j?g[§I?&l 4 2iCSiC, ft >F^-h3 2fre>\HByH 3 fz*-b/v\,ZHijimo 

htl-^J&B&l 4 4, TX^H&l 4 5&tf ttians. D7U y~?7Uy~f3 0 ©x-? A#$D 

HJftl 4 412, W^CiD^-^-f *-7;HI*|DE 10 3 0&tf3 1 ©^ n y ^A^IC^X*- h/WXH 

NA*i«|&3na<*oT*¥X^-h/tJI/XHS*U S#tt*&£n, D7'J^^7n77*3 0^.0=3 l©'J-fe 

iC, *¥X^-hA";i/XHS©#fcD!'ffl^e,n5ra 5. 

'Jt-yhfi^RESH^MfSfcftCtiOTSS. [0 0 2 1] yXrA U -fey Ffi-*t* R E S ©£/WX 

*'J-fev hf^RESHtt, F>^*9>^14 1i5^ TD 7 U 5/ 77D -7 73 0 Rtf 3 1 ©#H<Bffl7J«Q# 

OftMCNHt. 5*--*-r*-:/JM5^DENAa»# '0' ifcQ, ^X^-h/WXHSOS'Si 

^&t£©*¥X#-F/WXHS t\Z&3\,*r&J&Z WQUDyV 5i7*7D'y7"3 0 ©#SfemA«Q^ 

tis. '1' £&d. #©*¥x^-FAVi,xHS©]£%±#f 

[0 0 18] ftmV±yhM3&tBKil444maM »^7ny7"3 l©#£fcffl7jSQ# '1' 

£H2 (A) tr^-f. (WJ-fev F«^*J&[3g§ 1 4 4 it? t&ot, 7> h*y- h 3 2 *?M^n, fWJ-fey Ffi 

tt, *¥X3'-h/i;PXHS©S-&±*tr)©^i'3>if ^RESH^, #$fcft$#¥X?- F/WXH I 

Tttft«CNH*fiift-f*l^X*2 0£, UvX^2 T7> F^- h 3 2 ffl£ns„ 

OOffl*«ttt*«CNHi<0-»*|ftffl-r4-j6fcttia [0 0 2 2] H 1 fcfc^T, YW«I@»15AJ4, 04 

B(S2 1£, -gtfftfflll!»2 l*»6©-a*fflfiT^EQ <D54>%V>9 1 5 1, 3 >£W£j*EH» 1 5 

ft»iS*rt«U"fey h^RESHtUTWA-TSx 2fttf*JFi'nyir4rtH»l 5 3 fcKK. PS*»J-fey 

YH > ll»2 2t*»5a*. Hg^riEHKl 5 4. VX^HSS 1 5 5 RZt*7¥- 

[0 0 19] H3C;S-r*<. *¥X^-hA;i/XHS M 5 6 SAM/TI^S. ft«'J-fcy 1 5 

tt, f-^'f^-^B^DENA^irf^^:^ 4, VX^Hfcl 5 5&W7y-h 1 5 6 «^frl^* 

£«, h^n??DCLK«)iSTii>D*5*01 ft, WJfcy 44, VXir|IF»l 4 

W«©M rVT-J-JXZU*. r-^-f^-^flfDE 50 5S.^7^-M 4 6 tpI-^TabS., 

NAIt *¥H«8W*HS YNC/5?Sl/^;k©ffliC*3 [0 0 2 3] SitX?- fvO-XVS, *¥|f?»HB^H 

^T, h^O>y^DCLKWJxii3[3]u'S±^-D CLK, ff&ffiCNV, fWJ ir y hff-SfR E S V&Ut 

&«, FfCfSCfc F-y hftlCfi^f «»n. 7 WggSitX^- h/WXV I tt-tn^n. *¥X^- h 

?f^7*l:45. *¥X^-h/i;l/XHS^7y-H AMHS, KyU'Pyj'DCLK, ftSttCNH, 

1 4 6^WJty hffRHilTHy h*>7> flS'J-fcy Flf^R E S HRW?SMc¥X*- h/VVX 

^14 1©U-iryhA73«{Cft*&3n5fflT, IHMC HII:#j6LTW. 0 3 fC^-fAK , SHX^-hA" 

NHii, *¥X^-h/t;l.XHS©^±*it)C^«8L MVSH, SSPJfllff^* VS YNC#i6SW^©IW 

T1fD^>J7$nS 0 I»ICNHI0|*1NB. ©, *SJ©x--^ *-:/;Ht*D E N A©S^i:*to 

? ^ ^-7*)KI^ D E N A0 1 B»©r»1ffl F 7 h ? D 7 ^ftiAVVXTSS. *¥HWfi^H C L Kit, i£.^9u 
i'DCLKCiiiDl^Si'ifi-CW. CNH = N 40 yZtf&M&l 5 3lz£K)±$L2n, 7k¥-mMf§n*H 

Si. #¥X*-F/WXHS©£5±#9l$jftTl'S>X SYNOWSC^i^ta, Yv F^D'^DCLKCD 

^2 oicffiWfsns. *[cttSfcfflCNH*tot&o, £ a%±at9a^^©ijiffi©ffl»w^£&.5. 

n#*©fMMBbTNK&*£, -S*fflm^EQ*«i« [0 0 2 4] ±fS©»< «Stlfc**|g«S|©» 

i^^tao, j*c^-r?tnk«cNH*totaoT-a* fpsRs-r*. mm&Amzkvmmmmwz^ts^ 

mnEQdmuovttez* 9^v-{m%22\z^ xxA^u-ty wsnst. vx^ussi 4 saoa 5 

aS^Mtt. F7h?P77DCLK®lMMra 5 fll'J-fey hStt*. tf»<tCNH«t«|JpLTNK75:5 
3„ X*-KrWX£j«lfiHSl 375^©*¥X^-h;t 

[0 0 2 0] l/^X^2 0ffl[Mlt vXrAUtyh JWHS C«t D fNkMCNH*t-tfn* U 73313,, fff# 

a^lCSN}CS5^i:*^iE3n^:Vi. LWot, £ ttCNH/5S2[5H?ni!7y7£n-5i:. TX^HIgSl4 5 
©t*fflrt«Ut9MB^RESHT?Bl©Hyh*i> 50 ©mTjH I «tfr«4KS:5. *¥X^- F/»XHS^ 



y-;Pt?*0, (E) \t (B) S«*Lfc*)©T*0. 
(E) ~ (K) f4SlrifcH-Xir-;W*5. 



7U77"7D773 0tD7U77 , 7Dy73 1 t« 
m%mZtl> D7'Jy7'7ny7'3 1oaAt|*J«iJt 
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«^©Ha»38«*¥'J-fey HB*|RHil/r Fy 
1 4 1 ou-fey hA^SBRfcftl&sns. 
[0 0 2 5] RfliC, IHfc«CNV*«WPbT«RfftC 

-h/tJWVS C«t 0 ttft*C N V«tHf u 7£tT.. 

ffl-»fltCx\v*t2isi-tfn^u7an*t. Tx^HKi 

5 5 ©ffiAftg&SjtX^- h/tiWV I 
SitX^-FyWXVS ftSSHitX^- iO 

h^jwv i ©^±^o^a^ttx^-h;^xv 

S©*ft£KH:RrClc&D, W«^©lfefflSi^SilU-fe 

* h#^RVi:LT7-r>*'>>5' 1 5 lOU-fey FA 

#«Rtc««&sn*. 

[0 0 2 6] Wf«*fc«tO. T-^-f^-^gfDE 

NA#x*-F/i;i/X£j£le!jSSi 3Kft*&3ftfc<&* 
£. X*-h/VI/X£jjfclaHSSl 3^6©*¥X^-F;1 

ft<5. Li5»U rtWU-fey F{S*§RE SH^TX^HJSfS 
14 6Stft7y-M4 6S^U *¥'JtvhW a> 
RH£:LTFy F#^>^ 1 4 lffl'Jty hAMC« 

1 5 5&tf*7y-M 5 6*jfrU Sit U -fey FflM* 

jRtfx-^Dijjiw^taK), «t*a^*jn o±© 
[0027] a*, *>«*©*#«#£ 

Sn5. MitX^-h^XVSi:*¥X^- 50 

F/"UkX H S ©-^S^r-^'T /kfl^-D EN A* 

Jl/XVS XttTK^FX^- h/WXHS K*f UTB4 (C^ 
•TXMWIIKI 4XttY«fPHI»l 5Sffl^«*jSTJ* 

•DTfciv^o sfc, #¥x*-wwxHs;&tfSitx 

* - F v s © fts ±# D Wf^ttS 3 \Z7tt%.% ± 

[0 0 2 8] 

^gfltictnti, ; r—*'1*—-7)Vm%<!>T97-4~7 40 
BW&«fA#jS*^f*¥X^-h/^XTTHry F*tf> 



*»u-fey Fsns©-?, as&a^t-FTfiKsssitt 

[0 0 2 9] fg 1 fgBJl©ig l!B»C±nfcf, ->X^A'J 
-fey h$L'&<DV=yX9mzM-3< Fy h#tf>*W*« 
©»J-fey h#S*ib*n£©-e> vXxA'J-fey hit^ffl 

2 5SHCft«ttM^K«K:«fcntt. Sii|B|»#*f©& 

i%£ttifi£^TililX;5'- h;i;wx-C7-f 
'JtyhsnsMffli^i:, SrlMffcJ:?)^-^* 

i&smt < fcsst&ossx*- faji/x©^ s >^ 

T^>#^>*©fH&ft#^vX*C#&3tl, 

i^x 9 ©m *m t ^n-sc« t ©-st s*m-r 

t ft* i ^ 3 SMIftjW *. 
[0 0 3 0] SI25SM©*l«ttt±*a«, yXrA'J 

©>J-fcy h^jh$tl5©T, yXrAUty hjtft© 

[HiB<Z>ffi?&gR9l] 

i ] *»w©-**w©*iiat*sii**"r^n y 

[02] (A) (ifWJ-fe-y hM-^^fiEHIiaro«fi6«* 

(b) ttTxfi5i«©**«*^-rH"e*-5. 

[El 3] 01©@?§©«J^S^T^^5>^^--hT 
[04] ?£*©»t*ai^««**-r^Dy^H-C**. 

1 1 x-^*flHB»llB 

1 2 ^3MSffi»Hf2§ 

13 X9-Y/VV7,»Emm 

14, 14A XMffUtt 

15, 1 5A YMffiaB 

2 0 

2 1 -»*aisiK 

2 2 t^WHSS 

3 0,31 DXU yfyo-yf 
141 Fyh#£>* 

1 4 2, 1 5 2 ^-f5>^flH»4Jffllll 
1 4 4. 1 54 AV'Jt?hft9£HSII 
1 4 5, 1 5 5 VX^HSS 
151 5K>*'7>^ 
153 *¥*ny*fluaislK 
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I 5 { *J ~ s 





(72)fgBJ# ft ft (72)fS»t jfft 

#*;iim;i[*SrU4 , niK±/hBa4'ioi5#iffi ^;n»jn«mf SK±/hBa«f>ioi5#* 
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